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©4) [&w<ozm t^x? m*&m(om i %9mm&*iiWa**!!m%m 



(57) [©ft] 

10 2£fflU, SW,^<i: 1 ?D7? ttiomfr 




*5&g2 0 0 0- 1 9 5 1 9 1 



T. 

lftEB£^£J£*£ltirfSll<JBlf4i8s£. fiflEWSJi 

i7 D -y * <htJ- >y IJ > ^£ nfcT 1 - * £ 

yT-5#&i:, 7*;I>*"J >ysnfcjifJE{£ffigit£)5i 

^ifii<7)U/<;U^5^^L 7 <hfcS£5Ki&££n$fflE 
&«&McD£]iS£&ai-fS^©«. iifJE£^fcf&© 

*n?t\ i -y->yu >>/ffi!®m<b-e2>m 1 *3±t/^2 © 

il&gg<fc. liflElf§l»£&8g©m7J<hlifjESI2<7>jI®gg 

lifJEgS 1 Wg&ggte. a/hU-^t-t© l oJb©f£w 
<h © + WfiSiy.TW A 75 fit K*f L T teg/h U- ^Jl'J; 6 1 ■o 

^JUt^CD 1 oT£ro*fWffi*T-<£A:ft<fil::#LTte. 

<D 1 ?TO\s^)l£<D*fflm&±V>AJimizttLi:\*&. 
/hU^UiO l^TOl^^cOffi^ATJ^tlfc^il^ 

uffl^m^jb, niiESf$2o£&i§te. «'hu^;u«fci3i 
•^jtrou^jpt 2 -z>_tco i^^ju-t wtffflfiWTWA^te 
iittuxte. il«jESgiro£&§§T-g/M''<;u<fc?) 1?± 
<d isDKDmtfixti znrzigitit m cm&mti u g* 

UiicDATjffilcttbTte. iftESB 1 o«»»-CIS:*V^ 

^sat-rsEttgE. 



t. •?<o\,i?*)>V2ntz$\&.®.&m&s)mzfeVT* 
fz&Tz-rzxTvT'tiz&omis.t'ti. 

£^r<D 1 -DiroU^tcO^mfflWTWA^ffi^jtt LT 

ttS/hu^;p«to lojKDu^uwffl^A^j^nfcii^ 

<DX^m\ZttLX\t. ATjfiltCttflJU 

;KOA7J{*A<0 \ZtzZi:v\Z*7-b.y h £Ott/t<it£tb 

©A^fiSfC^LTttg/M^^iO 

<D WOlrt 2 -r>_b<E U^tOD+mfflUiTroATJfiS^^ 
UTtt. WEJB 1 ©**Tr«/M^«;PJ: 0 lo±tf)U^ 

i0 ioT<aU^£2^TOl^;U£<D#fflffiW-t<£ 
A7Jffifr»bT«. IdE^lW^Tg^U^l'.tO 1 

2o^gncj:o#e)n-5m^^-en-€ : ni-y->7 ri J >^ 

^«SS^-ti:-5)^li3<ty : ^2C0jlii7xy^'t. flE^ 

i rota^ t^E^ 2 ©iisroaj^* mn 

ESS 1 fcitfSfi 2 <DmWXy L y7T''&t>ti*mJl£mM 
[0 0 0 1] 

^©ESW^^ff ^x-cT.i'EI&gHlclJiU ^fi:f- 
[0 0 0 2] 

[fi£*<75S^] Tt^M. K^WS/i«5tlKaQ < ]ncE&4« 




0 0 0-1 9 5 1 9 1 



£*1<5. £$WP RML (Partial Response Maximum Li 
kelihood)^SaS^Tl±. m^©ffl&©fflH£f]ffl 

7i-X07i';i'-7 (PLL) $^XU*AU 

mm.) ^hi. " ." 

to o ofy^^^^f s ^^^^y^ L 




D -y *>$/B LT^ffi V < * *0>5p«E*©* 

&fflte&-TLfc£oTUfr^. -tit?. 5 s — 

^©&ffi©fMPLLI:7^-HA.>i7LT. 5=—* 
gP#T-©&«© H U 7 h lC 2 D y £ ■&?> . 

[0 0 0 4] SYNC««W- J§3$&"e**©-C. iS 
i&{i©<i*iffi^jW§ ^fiftfttttttttf&K 

"hlz-Xt-H" £.^0 P L LffiJl' — -f >£ffi< 

U^. PRMLjg#«lS*^T!i, S£<I^€:^fl:&^ 
©A^HtTl^ A/D 3 IT. s^'mT 

[ooo 5X^;'^ .1. : , , '. . . '^1 

'j >y^3©~-m&<. a^m-cHfit^tftttiC.V- 
[o o o 6] es^n^^^n.— y-'x-^i. oil© 
gest-r -sKist. hi i (a) ic^-r<t^/«ci t.irom© 



LL) »#C^aB$n-5. -r-^WS^ii^-M^H. V 
>>£&©«&. x-* (a) *<l©14Ht?on 
/o f f fchiOUSttfeffl^ (b) -£•©«££. 

me*±ic«. v-? (c) a<easft*. c:©v-i7 
<c) &K*tbLfc«^©H^m^ (d) «. «a»iHi 
g&Kiisnsct-c. $&#2£» (e) a<(§e»n&. ®# 

(e) ©£-£«. =r-9 (a) ©RLLUfTS 
S^nfcr-^o 1 ©&Bt::#J6t"*. 
[0 0 0 7] S YNCm«®«^S:ffi-3TPLLlH]KT 
U^/N'USftfcxV^U^n-y^At (g) X-$>r>tzt.-$ 
5i, :i©£D-y? (g) fcfcttC. ^—■f^.tiiO^ > 

h»> (f) ^iutms. tata^-oK* (f) 
rtt::?a#a£i5©fc:-?a<&ftfcf 1. tr— *a f &<^«fi-K: 
ttosrda^-r-5«k^c-rna. ftm^-* (h) 

■5. Z.tl\t. =f-9 (a) MLL}JfT-^t*5/i> 

[0 0 0 8] R£fc*»©tt*fc^-\r*.>l'i'Ci?*©tttt 
^-aUT^-6«^C«. (e) ©t;-^«. 

(f) rttctf-^^-s^s^stftwrs©^ 

gT**^, W<1*nT<5t. (e) ©fcf 

-^'<aB*itfttil , ?-<>^ :, ? (f) ©^©*(w-rnTi$ 

fit, El2l:StJ:5l:. &#2£fl2©fcf 
-^teSt^t ^ f^ott*** p L L 

©Ksss-cmffiS'J^iss (vco) srSdffl-rs. cm: 

[0 0 0 9] d©«k5i^*^T«. ?-?Oi'r/* ! - 
0*fi:L-W>. ESgffi?£±tfTV>< t. <«^©^ 

&Sc*e«f#tt©^s-t?x^v©i[:*±*io*^lttc^: 

C©ffliE«, ^©^W^^^t^^i^-S^ 

«)S/N*^t-r-5. .tor. c^ut^jaa^iCT 
[ooio] cnsrsaET-sit*©^©-^^. pr 

MLffl^Jaa^T-feS. PRMLTH *5k'7M: 
fi^©ra&88f«£-ktf-<n;:. «t 

©8*§©a&^*P R£ Oft&^ftfcffitcfclta? 
$n-5^s^s-6. try hffls©^©^^^^^^ 

S^OWfe. Si^©>'-'5r>XT-S*^tiS (MLtft 



(4) 



ftBB2 0 0 0- 1 9 5 1 9 1 



[0 0 1 1 ] H 1 312. H 1 1 tmK7—9M1fi* PR 

(c) 3-\-*)i>7uy>7m<nm&?).mm)<o n«£ 

£1. o f f OtLfctf y h?'JT*-5. 4"<K 

\Z. PRtottvX* (d) lC^Lfc«te>fr (1. 2, 
2, 1) T&«&<Rrf«. d©PR»{tTtt. 

JKA< (d) OJ:5-<?*«Ctt**L, h^J 
(c) tr^Jtx-rsS^&JBJi. (e) KS-TJ:3K. & 
hfy haft¥&&0S4a&*r&£lT&S*i. (f) <D 

[0 0 12] 5 KPR3?{fc PR^ftSfC 

t. PRMLffi^fflST«. wkm*&*Htm\^p-r 

CTt©lll*l»IBTft^*tlfcB«tt*WC*li(ifti' Ei 

»r-f 5>*^@»T«&s-r««£#s^£T?4^i; p 

RML «^ffla*SC03t7*-f X * £fi»Cteffl 3 ^P L 
«t -5 fc, "T-fKD&ftt P L L IC«fc 0 U * A* U SK^? 

.[0<f 13J *H4*HF4. 8 9 0, 2 9 9 \Z 

x£±tf-5&Sftf&«ft<. :ne<o^7^n Steffi 
[0014] p Rmit^&mnmA^K-Do^u^^z 

»m«*»»4, PROf 57iM*acft#ti. HI 

3 ©WO PR^^tLT ( 1 , 2. 2', 1 ) 
£. gm-fttt, i i i rofW© 0 »<0«flHH«.'j_'dW 
tt) *«2«»=iWIB*n*RLL (2, 7) $fflV>>ct§& 
II tt. 0. 1. 3. 5, 6<D5 "ifc; P 

R?77li|i; (1, 2, 2. 1) T'fc. 
dM«*«lfil»::lHIRS*l*RLL (1. 7) 
£-*»dfM*W0<O<B£KW:. 0. 1. 2. 3. 4. 5. 
6<D7 Xs'OVt.tS.Z. ffiLL 1 i 1 ©ffl© 0 &£>g:*:<@& 

[0 0 15] d<0J;-9tC. P Rm{\L'&<D&Bfa(DV/<)V 



^5^tV>L7WPR^7XOli^tC«. XBftlM. 8 
9 0. 2 9 9 Q^&Ttt. tt»Sttffift*£frl8K&*3£ 
*«Bt6uttta*«tl>. fcfc'L. SYNCSSfclClB 
r>TV>;U£. — >©«)gL-C**a>$> PR 

(i. 2. 2. i) zmmLTb, au^ncrsct 

(c) ft&UH&ttft (f) tt. 1. 3. 

5©3 WOlVfrtZUWX:. *B^fM : 4. 8 90, 
2 9 9©^ftA«JSfflBlflgT*-5. HttflFI;:*. 
x-^BUTCte. 5 l"CJU£&«dfS YNCgg«T«3 
U^JUTfe-S E P R 4 <D S Y N Ctfeffi^t L-TEifi^ 

[0 0 16] #58331*. £©*3fclBIB*flHfeL. PR 
[0 0 17] 

© Steffi © WW 5&UL7©PR?7X ©tB£tC 

n (r) £A7J<kU W77.Y n ' £ttJ77-T£S5 1 

ofciS<g<iYn. (r) «A*7£U Ui^jX n SttiTjf £ 
S2«$}ggi:, If51©g&g§©ffl77£ 11t>y-iJ>y 
ra*8jI*>-££SBl©jIJ£gg<i:. JB2©B»8©ai*»€l 

8©tH*J tiff 2 ©iIJ£8©tii7jS:fltg-f -518 1 ©£8S 
<fc. ^2©^}ftS»tt^<hSl©jH®8gWW7J*ilSL-r 
sm2<DSISCggt. ^lcDfgS[g<i:^2<D*ffSrota^ 

[0018] sp^. s^ffl^&^^itiie-rs 



(5) 
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s<t. s?sii3«fctfss2<D£&scoitirt£-t*i-eni-y-> 

7U>^3M8iIS1tSllSlfc«fctflB2roiIJS§gt. |gl 
<0^§s«Ui^ tiff 2 <£>igi£3g<7)tii;fj£ 1 O 

sffggi, m2w^i§<Dm^i^irojij£srom^s: 

S»-T-5^2<7)fl*8g<t. Sil©i!yHg<!:S&2©§feJ¥i§ 

gg^eut^n. its 1 ©&&§§«. S/M^t^-e© 

filter LTtt«/hU^JU «fc0 1 ^TOU^HO^* 
Snfc^il^UfilSrtii^b. BUIE^2W^gI^ & 

/hu^;u«t o i -z>±(D 2 o±cd u^;ptoa4»w 

fii^TWA^«(r»bT«. 31 1 Wg«ggTS/Kl>.^;U 

.to i^±ou^;KDffl^A^^n^^<iii^i;ffii£ta 

<hro^m<iiw±»A^fii»3*fbT«. SSiog&ggTS 
^u-r^hkr) j oif©^^rofgA<A^$nfc^^ii^ 
ut^i, ^-nano'A^dic^LTtio^Hi^-r 

[0 0 19] *9im\t. X9frZffi%$lfZ 

ttm^ZZfiftZXrv^t. fay? 

£ tLtzf- ? £ <©{4ffl^Hc7)^E*^tb-r £ X ^ y 

^^Du/^OftfflfcfMPt-SX^-;/:^. ift'K^-r 
a cjfcs LTiftE? 7 x ic^ft L 

*£&^-f •5x5^7' <tT-&o. MCteffiiSftatfaE* 

"UUt-t© 1 -3T<fc(D*fflffi£T-<0Afiffi(r*tLTti. 
A^<i6llJ£fl»JU tWU^CA^K^QCftS 

W 1 -3TcoU^^ico4 1 flfl{ia^±coA/)fia(c«L/T«Jg 
/hU^JU«k0 1 oTcOU^>)KDfflA<A^$nfclS-&i|^ 



UfflfcUJfi LT*<t«»0««ffl*|g*r6fB 1 &&X 

T77t, f/M/'CM!) 10±(0l/^t2^)±coi/ 
^tO+llllttBlTOX*«lC»UTtt. lfflfE£Jl<7)I£ 

2^T©l^^;i/tro*WfiSm±«A^ffl{C^UTf4. na 
fESI l©£&T&;*cU"^kfc0 1 oT« U"<JKD<BA<A 

LTI40 SUB^ LT«fctt#fl!>J6Mttfc**-r*SII 2 X 
HWyrt. ttCJBl4JJ:tfJB2O*«lcJ:0!»6ti 

swast-ft-en 1 -y->yu >#mm&*>nzm 1 

*j ^MEfff 2 0ffiK0Hl2>&£J|C-r«3! 1 Ssffx^-;/ ^ 

t. m&m 2 tfft&miommottijizm 

g-r-&^2<73^ff7>^yyt, lffiiESSlfc<fctfSf 2<Z>?H 
[0 0 2 0] 

[3£ipi©0gJ5S<DJf*S§] #f£9i©3SJ5£^Sg£0®* 

[0 0 2 1] 0111 *^&|gK:ffi«3E7*<f X^Sfli 
©gg&fciSU @2«. 01©^-1'5>y$tlffll|El!Sl 7 
*&ffi#ttlcffi3ttffiM£4]Ee*6« 

.[0 0 2 2] ^SdgJE^te^W X^fEift&BtL.T, E 

•5. ftx-fX^ggte, H 1 fc^-T<fc 5 fc. ffi^a^T 

t, t-*M£.%£, 5*-*e**fc. Yy-i^-3>Y 
n-5 12t, -f — 7x— X 1 3 <fc£*"r*. T^-r 
-<X? l«xe>F;P : E-^2(tj:0lH]^K@)$n-5. 
3fcKv J' 7 7 3 tt-y— ^^-^ 4 K«fc OHMflttdn 
X, tf H7< A'l 5 t<t*KS!lT3tx-f 

-7 12 lt<fc 0KSi$iJ19Ih1K 1 4 Sr^LTKftSfJffil^tl 
■5. 

[0 0 2 3] U— !f K5-f A*l 5 43«t 
>hD-51 2 3&»6j&ttJ*nfce*T f -i'«:Br3e©»fl' 

[0 0 2 4] j ! -9n£.Mt. rU7>75t, ?J£« 
IliflttS (VGA) 6t. A/D^tfelH]!S7 t. ^{fcgg 
8 t. x-^tftmiHK 1 0 £. f^-y 1 1 £?:WT 
*. y«J7>^'5i:VGA6«7 , ee-y^7-y-/3lZ<j:0 



(6) 



*$B8 2 0 0 0-1 9 5 1 9 1 



a?{t«j->7';H»Ta*f f w x*;Mi**fc. pr*7* 

[0 0 2 5] x-^&HJtElB 1 Ott. 
>X (PR) OSf^«)i7 7 7.lr^tby t cS*m^&^ 

•b.x-^s&hjt -ss* (ml) ^5»Jtts^©m^sa 
[0026] i «. x-^&ajtus&i oict 

[0 0 2 7] K7-f7n>hD-7 1 212. g«©*-f 

0 ftttiiTiEJagfcfr ^ & o ^minEiHiK fedSsH^ 

[0 0 2 8] 3Htgg8©a*m. PLL 1 7©— ggrCfc 

«{&ffiH£*3£tttt@K 1 sf-tA+jsna. -ttiine 

£)E&tij[ElS& 1 8©{ij*m. ^-^y;!'? 1 9£iIL- 
T«ffi*iJ{2|5!Sgg (VCO) 2 0CA73;**!. ^**JU 

zuytKntiLttzmw-?*. vco 2 o©tb*j|*. 

A'U^ntftWO'^iLT. A/D3 >/1—& 

(ML&ffli§)'l 0<75Sbf^i7DyVtLT^$&^n^. 

[0 0 2 9] £Uft©K9J-ett. COPRML^ffii^ 
©PR^vXte (1, 2. 2, 1) T&StiKS^r*. 

[0 0 3 0] H2ft#JHLT. *«H©toffl««$te* 
1 8 *«WTft. {£«0llK4StttUlslHl 1 8'fc« 
fl:» 8 ©W* 1 *S ±tfSB 2 ©£&§§ 10 1, 

1 0 2 4:. {R 1 ft tflB 2 ©SMS 10 1. 10 2 ©ffi^] 

ft-en-€ f niBK-r«*i*J:tf*2oiiie*i 0 1 

0 4 t. mi « 2 ©«g§g 1 0 5. 1 0 6 £. ftl 
BUB 10 7 lC«koTtii/££n£. 
[0 0 3 1] ±IS«fiJt©<Sffi^H^E^mil)^ 18 \Z& 

«*>7;USft&ff£«^©«««Yn **©£?£** 

Yn (t) =Y (nT+i) 

m^mYn (r) £A2lU Ui^Yn'Sffi^f||l 
©£&§§ 1 0 1 tt. 

Yn<=0. 5©«£. Yn'=-2 ' T"„ 

0. 5<Yn<=5. 5©ig&. Yn'=Yn-3 
Yn>5. 5©«&, Yn' = 2 
OJ;5l:, tid^ffiYn' (r) £tU2)f-5. 
[0 0 3 2] |sJ8(C. tBtSfflYn (r) £AfiU tH2» 
Xn£ffl*J-f <5!8 2©£&g§ 10 211 
Yn<=l. 5©«£. X n =- 2 



1. 5<Yn<=4. 5©«£. X n = 0 
Yn>4. 5©«£, X n = 2 

©£5ic. wattxn&ma-r*. ^mlgil 0 3 
i*. m i ©g£8 i o i ©ajfl£ i *>^u >?&mm 

6*. SB 2 ©jl@i§ 1 0 4 tt. 2 ©&&§g 1 0 2 ©Hi 

ii&i-#>7v>ymnmzit&. ibi«>«*»i o i 

<Dm*tm2<Dffl&mi o 4 ©mats, hosisi 

0 5T?»tt£fc*nTiDlH§l 0 7©— 

en-s. ss 2 ©g&g i o 2 ©a* 1 ©iii£g 1 o 

3 ©te^tt. fS2©Sgggl 0 6T&tt£fc£nTj!JDg 

ggi o 7©t>-5— ^©A^icjnAeti-5. traStgii o 7 

[0 0 3 3] H 3 UH 8 UTeffiKM^Etft 
[0 0 34] Yn (r) tYn-1 (t) *«H3«J:5-C 

inffS i o 7 ©ffl^roficffiKH^Ett. 

Ar = -Yn' (t) Xn-l+Yn-1' (t) Xn 
= - (lH-o-3) * (-2) +-2* (-2) 
= +2 a 

UffiIir^/7XT*nH Yn' (r) ©&M©9 
«ffl*»e.©-^tHCjtWUfc+2 03^. &41gl2l£]E£:L- 

«. Yn (r) o&ffioa&a^eo-rncitffli'fc- 

.2 art*. (£ffi^H&jEtbTtftm^n-5. - . . 
[0035] Yn (r) tYn-1 (r) 4 J; 3 £t 

Ar=-Yn' (r) Xn-l+Yn-1' (r) Xn 
= - (3 + a-3) * (-2) + (1+/3-3) *0 
= +2 a 

&ffiKMr*t:/7 7.T£|-U£. Yn (t) ©fi4i©a£! 
ffi^f>©miCjtWbfe+ 2 art*. ttffl^M£)E<tbT 

Yn (r) ©Sffi©a«ffi^e.©-rniCit0iILfc- 2 a 

[0036] Yn (r) tYn-l (r) *t0 5«fc5& 

Ar=-Yn' (r) Xn-l+Yn-1' (r) Xn 
= - (5 + 0-3) *0+ (3 + a-3) * 2 
= + 2 a 

fttt&Hr A<77XT&ntf. Yn-1 (r) ©&$I© 

mBm^oTtuzttmisiz+2 a*<. effi^a^st 

tf. Yn-1 (t) ©««©a«ffl[*»60rftCit«lx 

[0 0 3 7] Yn (r) tYn-1 (r) *<H6«k-5tt 

Ar = -Yn' (r) Xn-l+Yn-1' (r) Xn 
= - (2) *2 + (5 + a- 3) *2 



0 0 0- 1 9 5 1 9 1 



= + 2 a 

&ftm£rt><7?7sT'$>tUi. Yn-1 (r) ©Jg«I<D 

fcf. Yn-1 (r) <Dmm<Dm&Mfre><n-rtl\Z]tWl> 
[0 0 3 8] SjA^f-v h5"J©lA<4 0tU:a$Ufc« 

^E&mBftfcYn' = Yn - 1 ' = 2Xn = X.n- 
1 = 2 <!: T'. Hi fi«0 

CO 0 3 9] tii*Ky hH©0#4^tt±*ftjJfe» 

£)IE&ttJlH]8& 1 8t>Yn' =Yn- 1 '=-2Xrt=^Xn 

- 1 =- 2 izfj.z>w, m*)\toizrj.z>. :W 

C 0 0 4 0 ] §&*t' -y h*>J<£> 0 # 3 oSltL'gpt* 

0 8 (C^-T. £<D«^. tt»ttU"CJP 1 *tt||^f 

[0 0 4 1] 

At=-Yn" (r) Xn-l+Yn-1' (r) Xn 
= - (l-a-3) * (-2) + (1+0-3) ''*.(.- 
2) ". 
= - 2 (a + /3) , - . 

s 8 o<fc-p(c&>gg*Mr (iin) t?a&n«. 

Yn-1 (r) <DmffiV>WtgMfr*><7>-m+ P t. Yn 

(r) ©s««)aani*»<5©rn- acjt«nfc-2 

(a + /3) <4ffi^M£)IE«i:UT^m$nsrjSji 
fC. {44g^rA<y5XT*ntf. +2 (a + /3) 

LT&tiiSn*. hj>J<6l*< 

i;£)SS^A5*i. oa<3o&$bfc«^£ii8S&'<D-e 

[0 0 4 2] jS^V-f +T.Ofi)g22r^F^li^t)ra«-C 
[0 0 4 3] 

Ar=-Yn' (r) Xn-l+Yn-1' (r) Xn 
= - (3 + a-3) *2+ (5 + /3-3) *0 
= - 2 a 
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